gives an overview over the main parameters that are relevant for the magnetic MnBi-alloy. In the present calculations the parameters termed as "experimental values" (third column) were employed. One of the main parameter that is important for the magnetic configuration is the ferromagnetic (FM) cell a FM . It should be chosen such that detailed magnetic structures such as FM domains can be resolved. It is known 1 that the width of FM domain walls scales according to δ ∼ A/K u1 , where A is the exchange stiffness. Since the magneto crystalline anisotropy K u1 in MnBi is very high, it results in a relatively narrow domain walls with widths around 2 − 6 nm. To resolve fine structures within the domain walls we deemed, upon tests, that a FM = 1 nm as appropriate. In the ab-initio-calculations we obtained the value for the saturation magnetization (calculated as
is a volume of the unit cell and µ S (T = 0K) = 8.4µ B or µ S (T = 300K) = 7.33µ B for MnBi) and the exchange stiffness constant (alculated based on the ratio A = DM S 2gµ B (in MnBi D = 670 meVÅ 2 ), which is derived in Ref. 5 ) shown in Table 1 . For comparison, analogous values for the exchange stiffness (calculated from the ratio for the FM domain wall thickness δ FM = A/K u1 based on values from Ref. 4 at room temperature), the Gilbert damping (calculated based on the ratio α = γ ω ∆B pp , which is approximated for the half-height of the width of the FMR spectrum curve at T = 130 K. The values of ∆B pp ≈ 0.05 T, ω/(2π) = 9 GHz are taken from Ref. 6 Gyromagnetic ratio is γ = 1.76 · 10 11 (Ts) −1 ) and the FM cell size (should be of the order of 2.5 nm, which is min. δ FM (T=300 K) based on values of Ref. 4 ) are also listed in Table 1 .
The size of the simulated MnBi sample has the dimension of 1000 nm along the x-axis, 200 nm along the y-axis, and a thickness of 25 nm (Sections I, II and III). It required 1.2 GB of the GPU-memory while including demagnetizing fields. To examine the dynamics of domain walls we focused on an stripe sample with the temperature gradient being along the stripe (chosen as the x-direction). The value 25 ÷ 30 nm for the sample thickness was taken in accordance with the minimal known thickness where a magnetic pattern was still recognizable. 3 In order to initiate FM domains, we proceed in a natural way by starting from a random magnetic configuration at zero magnetic field and at room temperature (T = 300 K). To achieve convergence to a well-defined magnetic configuration a relatively large damping was chosen which resulted in a convergence to the ground state on the time scale of several to ten nanoseconds (simulation time step was set to 5 · 10 −13 s). After reaching the ground state which is a magnetic pattern with several FM domain walls (typically after 10 ns), the temperature gradient is applied, where the hotter end is the left part of the sample, whereas the right end is always kept at room temperature.
The magnetic configurations with time are obtained from the solution of the Landau-Lifshitz-Gilbert (LLG) equation within the micromagnetic framework by means of mumax3-software. 7
DESCRIPTION ab-initio EXPERIMENT Magnetization M S , [A/m] 5.6 · 10 5 (T = 0 K) 7.42 · 10 5 (T=0 K) 4 4.9 · 10 5 (T = 300 K) 6.40 · 10 5 (T=300 K) 4 Exch. stiffness A, [J/m] 1.43 · 10 −11 6.25 · 10 −12 Anis. strength K u1 (T ), [J/m 3 ] -0.44 · 10 6 (T = 0 K) 2 1.4 · 10 6 (T = 300 K) 2 1.75 · 10 6 (T = 300 K) 4 
Domain-wall motion

Domain-wall thickness
In Figs. 2, 3 we demonstrate the trend in the thermally assisted DW motion with the DW thickness. 
